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(57) Abstract: 



PURPOSE: A multi-chip BGA(Ball Grid Array) 
package and a method for manufacturing the 
same are provided to reduce a mounting size 
by mounting a multitude of chip op one 



package. 
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CONSTITUTION: A multi-chip BGA(Ball Grid 
Array) package comprises a plurality of 
semiconductor chip(1 1), a polymer(12), a 
metal patternO 3a, 1 3b), a solder mask04). 
and a multitude of solder ball(15). The 
semiconductor chip(1 1 ) is formed with a 
multitude of chip pad(1 1a). The polymerO 2) 
performs a buffering function on an upper 
face of the semiconductor chipO 1 ). The 
metal patternO 3a J 3b) is connected with the 
chip padO 1a) and formed with a multitude of 
solder ball land. The solder mask(14) 
exposes the solder ball land. The solder balls 
(15) are adhered to the solder ball lands. 
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iih^ixi a siisgjs 







B I^SS SEIS UI XI Oil 01 DH3IXI » JB£tteiOfl 3B 512SAH. g£H2| DhOIH^ 01 XI CHI 01 HH 31 XI a^2| ffEflSI 
511^21 MSI XI 5101 01 8|E£ JOHES^S ?)& £EIS HH3IXPI 5^8ian, 4S2S0I XH28fOI UlSS^I^h 

saiaoi sia©u. e bi-boh 21 e beis uixioiioi msixife sma msixioii a^oHa at *!§8hE^ woim g 

EH Oil AH ffllE XHHHxPI£§ OlgSJOj AH 91 XI B ?Sg2£W, SJ£I°I S§2S Q-40Ha fflOIXIS 4S28ICX £S2gOI §f# 

an ahi2ss:»is xnas 4= siem, gss^oi ^iag°s uses 3 01 :fesi2, saia siaiois hh^ixis gf 2 81- 
fc CHI AhSQfe JH3ESUIS OlStt 4 SICK 



E3a 



SAtAf 



e is Sena oioibs uixioiioi misixia ?5i ueilh sei bse. 

£ 2a LHXI E 2dte SSHa D10I3S UIXIOIIOI HHSIXia 15511 UEfU BSE. 

e 3a ai E3b^ b issi a ia ai en on cos g&is uixioiioi Msixia aiaie §y BSE. 

E 4a LHXI E 4fte B ^SOII COM gEIS UIXIOIIOI HOI XI SI ZNS338 UERH se! BSE. 
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E5bg £S£| HI2^A|3II0II (Elg gEIS til XI Oil 01 IW3IXI2J A)AIE. 
<EB2| ^2¥S0II □ §> ¥Sgg> 
11 : &E«IS 11a: SDH = 
11b: geaiej 12 : S£ICH 

13a: mig^mia 

13b: «I2S^IIH@ 14 : £CHD1^3 

15 : wCHS 15a: ^CHSgjH 

16 : AIOII^CHS 17 : DiaiUfi/dSg irCHS 



m m&s meim hixioiioi upixi s ms^aoii ae sesah, Ma ^Aiis^ife aiusi dhsixioii ci4oh2| ss a 3 

SIE^ 3101 IH & EH Oil AH BHE XHdHx|3|^e 01 g SI 01 DH3IXIS ?^»2£«, ^SS^i ^£21313 at^I 8f4JAIIJ 

4= at si ei a til xi oil oi HH3IXI si flisaaoii a& aoici. 

violin sum saioi* nn3ixife 3101m b^ioiiah SdiDisg si bhexhhhxi mm oigsioi a°i 33121 

SAI& 33121 HH3IXIS JIIS81fe 31^2) 3HS1-S II 31 XI g &81CH , &3| S A10I5 DH 3 1 XI 21 °d§2£ Q10I3S 

til XI 0)1 01 DH3IXPJ 3g£lfe HI, OIS ggSIS SCf. 

E IS SEH2I OhO|3S til XI Oil 01 HH3IXI2J UEfLH S2J E+EESAH, EA|£! U121 SOI, &SOII C140H2) SfflH 

dapi §^eich fiiE»a(i)a, &3i sd)2j ^aoii ¥*fsoi &§ni e*SM sit si ei^s 01(2)21. 

Sffl(2)2| fefSOII IW Ely £101 a2DI, 3 gJ&+¥OII EIE(4b)3| S^EICH &3| SHHE( 1a)S(HI 2|2J S^EIte EIHHH@(4) 
31, &OI EIEIHe(4)2| ^fSOIIAH ¥^£lfer *CH0^3(5)». &3| E|EHH@(4)01I a = (4a)0« ¥Sf£lfe ^CH§(6) 

a. &3| SHHE(1a)0H ¥*fSfc EIE(4b)g UMIE^ 9g£|{= eJHI^SS(7)^ ¥^@d. 

&3I21 as mSA D10I3S HIXIOIIOI IH3IXI2I «ISS§S ±i «2g ggsia SC(. 

EJXH, £ 2aCHI EAIS H|21 SOI, S1¥0llfe EIESSS ¥15101 ?g^!2g 13SICH Slfe g!EI^SCH (2)31 9IXIEI3, & 
¥011 te 0II&0IIS2S MEiyaOl &3| E|E(4b)5 S§I 81£0II*= US SEfe 12S E3(4c)9 EIEMI£!(4)§ ¥|X|A|9| 
3, SSfHI(DIEA|)g 0IS8KM ^£1^Sffl(2)21 81^011 S(1)S 3g ¥*t»Cl. 

Die. £ 2b21 aoi. &3| EIEIIHg(4)2| g!g ¥MOII ESl(8)i ¥)X|A|3|3, Oh5HS a 81 01 E|EflH@(4)g §98101 
EIE(4b)a a HUE (1a) Oil ¥«1AI31 £IESSS§§ 4S&C1. 

3gj Dig, E 2c21 »0|, £CH0>£B(5)> feOI EIEIIHS(4)2| &HOII ¥Sf8h3, &3I EIEIIH@(4)2J ^HOil 2JlS^aM 
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(7)« sge ^ s^Ai^ja. 



3a as, e 2d2i 901. 431 si=nHe(4)°j 40011 g4.e ?HE(4a)oii cssm ^chs(6)s me si 

S£?8tOI 3§¥*f§! CfS, 2J* ¥f 1 SJ§ 33|S §08101 E 13J- SOI, 0I0I3S 0| XI CHI 0| HH3IXIB S«»Q. 

3£HU, gen 21 oioias hixioiioi misixife ^^21 eiExiisojs m\x\swoi sis^ 2ses^i as 

gEIS HH9IX|3| £S!SI2lEffl, gEIS HH^I XI Oil dISIOl 4J&40I Bl 28! 3131- 4^£lfe SfllSOl StSJQ. 



s sss 431& i*g sen 31^21 sa§§ shsspi shskm eiiB siesah, e g*g°i sm°i hioixichi a=£ 

3H2I SJS «§go£J»|, ^§^S!§ ^^Sfsm ^yai §J4AliJ 4= 2Jfe ^EJS HI XI Oil 01 HH3IXI SJ isgfai flIS 

si b a sia. 



421 &4§pi flohoi . s arse! gas mxioiioi nH3ixib 4.0 oil a^3H2i a hhe3! S4£iffl aeaieioii sish 

S^OI 2I@ 40H°| ehEJIISjll: 431 SJSI ^ S CHI AH &SXII S^ffl . Eg Si 42J0I 3^£^ ESS B£ICH2f; 

431 B£|CH°| 40011 MayEICH 431 ^3H°I eiEfllSS) SUHES AHS 211131 OlgSH 3 40011 P^3H2| *CHS?H 

£3i s^nnea; 431 saiom senile 21 4 0011 ah 431 ^chsshe^i- ktas^ ussife ^ch 01^321 ; 4 

31 2t HfCHSSHEoII *st£|fe Q40H2I f^CHSS 31s t!P. 

HJ&sjol^lfe 40| e^lIH@g ggfOII ^IxISjCH 431 SME2I 4031 ^ 0§£|3 40011 ^CHgOl ^CHSgHE 
31 C140H S4£lfe BI1g^lDI@j». a^OU flXIBOl A|0||± £CHM Efe D|3||L|g/HSM sCHSOl 0§Slb 1&CHS6H 
E3| Q40H i«£lb XII2S^nH@°S ?4S!CL 

3£|3. 43| gEIS HI XI CHI 01 HH3IXI2I HI^^SS a4=3H2l glEXHSOl §43 SH0|ffl2| 40OII ^Si Shte S 

aifflg £SO, 43I B£I0!B kg SI ^2|SI01 SDHE2J tSA | 3 | fe e31l»: a 0 | S£|CH£| ^ eC HI C*40H2| 

gsf §j *|zmoi, 431 a^oiisi etEfliaoii g4e! suheb ahs assaf oiea 3 40011 ^chmoi ¥ 

*f§ ^DISaiEg C140H t!4 8hfe B3jl2f; &OI S^IWeS as8|3| 9I8KD1 401 #£1012} e^IM§!2J #CHDI 
ESS! ^'2tS§0|| °|SKJj 40I ^CHMe!!E°l ^ai ESA|3lb B 311 21; 431 ^CHMS!!E£| 4 SOU *CHSS 

aig^osKx ¥*f§! ^. 431 %o\mm seaiejs aesioi geia uixioiioi nH3ixi» S48i^ esisj ^ahs sisa 

b 31 S ?S2£ BO. 

oisi s uhersie ^aisiis §¥ seoii 2i3isioi 4Aii8i ^so^e^ asa SD. 

E 3ab S &fg£| fl|1^Aiai0|| djg gEIS bl| XI Oil 01 HH3IXIS UEJ-LH fi&J AIAIEOIH. E 3b b E+EdESAH, 

eai& aia soi, 4eio)i a^3H°i siiaE(iia)3i S4£iffl §&aiej(nb)oii 210H m^o\ g§s ¥3hsi BEaadDa 

, b8 &4SI4=0II 2I8KH &S»| 3101 StOII ,S|»0I E# 91 ^^f0| 3|fe£^ 43| fi(11)2| 4S0II ESS S£l 

ffl(12)2f, 43| g£|ffl(12)2| 40011 IIHaygCH 3 S^? Efe 8,^01 431 aHHE(11a)S AHsL 3 40CHI 

SaE(15a)3l CI4=3H S^JIHe(13;13a,13b)2f. 43| M£ILH(12)2J S^nHS( 13; 13a. 13b)°J 4 SOU AH 43| ^CHS 

gHE(15a)3| E^EIE^ SS9b #CHD^3( 14)21, 431 2f ^CHgaE( 15a) Oil ¥*f3n CI^^HSI #CHS(15,16,17)S 
: ?4@C1. 

43| e^ffllS(13;l3a,13b)g 43I S£ICH(12)°I 40 CHI AH £ST¥0II ¥1x1301 3 Sf^OI 431 ¥3H2| BIEfllS(11)0ll 9 
4S SIIHE(11a)S| 4031 a^af 0SEI3 40011 #CHM(15)0| ^ CHS SHE (15a) 31- C|-^3H H4£lb WIIS^lDie 
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(13a)j». S¥AOII SNxISOl C140HS) SIODS 8)L)g <ye<8)fer AIOII^(Chip Selected) ^CHS(16) Efer 31 

»S|&Saj» lail A61 DIHUtl AS £§ (Mechanical Support) *CH«(17)0| 313b £CH§ai = (15a)3) 9 

fli2^^nH@(i3b)°s ?saa. 

4131 S^nHS(13:l3a,13b)^ 4131 AlAiai OI2I2I gJ2|2| ISI 4= 21201, 30)1 [[)£) 4131 15)01 ¥«f3 

b mas. aaafe b). 4131 3^nD@03;i3a,i3b) at *qm05)oi ¥*i9te s bis 21 sssaoii ^ea. 

413121 ss si= & are si snaAiaioii ms seis dixioiioi iihsixis) xiissgs ggsia os:di 

SO. 

eH, S 4a0|| EA|@ d)2) SOI ErSggOII 2|8)01 fllOlfflg 9g8}2. £E 4bO)l AH 23H2) g>Sfl|S(11)* CH412S SA| 

a ura soi, 040H21 ysEMiadDoi §s@ noi m si trefoil asa «*»s est S£imd2)s ess *. e 4 C si 

SOI &J\ g£lffl(12)ff kl » &| 2*99 01 2|§r01 &9H£(11a)2| t*AIZJQ. 

CIS. £ 4d2) SOI 4131 S£|CH(12)S| 4ie0|| S^UDS ( 13; 13a, 13b)s 5*1 % *)21S101, ggfOII S413 fll1S^HH@ 
(13a)S| SH*S 4131 ¥3DS| ghEMS (11)011 IS@ SIIHE(11a)S AjS aattjft 0)g£l □ 413011 £D|>(15)0| 
sCHM^H(15a)» 04OD H41&C1. 3EII2, £)¥^0II gSS XH2S^HH @ ( 13b)S AI0II± ^CHS(16) Efe DI^USAHS 

s ^a§(i7)oi aaat #c-)MaE05a)e aaeia. 

CIS. S 4e2) SOI, 4131 XH1.23^llH@(13a.13b)S MS8)3| flSJOI 4131 *£irj)(12)2) ( 13; 13a, 13b)S| ySi 

*CHD^a(14)S Elff ^. 6{2|5§0|| ojSrOI 4131 ^CHS§!!E(15a)2| yg§ ESAIEJO. 

□a as, £ 4f21 SOI, 4131 ^CHS?«E(15a)S| ggOII *CHa(15.16.17 8 £ISS¥8)01 *. 4131 ft 01 HI SI 

§Ereiia(11b)S C10l4JMaiOIE(18)S H&8101 E 3a2) SOI, BEIS Ul XI Oil 01 HH3IAIS MftO. 

&a. e 5fe s ^ssi ai26JAiaiofi mm §eis dixioiioi nn3ixisi m^mm aiaiesah, eai^ b)2) soi nn^Aiai 
»fe 4toisi^i 4iaoii SDHE(na)3f gga aBaia(iib)i». 4i3i seaiaoib)oii sisH s^oi a§@ ^3hsi e}£a 

S(11)3), 4131 8(11)21 418011 fi£ICH(12)2), 4131 S£|tH(12)2| 4ia0IIAH 3 4130)1 ftCHSaiE(15a)3) 

^^nHg(13;13a.13b)31. 4131 «£| CH ( 12)21 3^IIH§!(13; 13a, 13b)2| &a0)| ftCH Q[±B( 14)21 , 4131 2f 

^CHS|HE(15a)0)| ¥S1Sfc 04OD2) ^CHM( 15, 16. 17)£ ^SSCI. 

I1£1AH, feOI S^HH@(13;13a,13b)S 4131 M£I01(12)S| gQOU/ri gS¥(HI ¥?HS| IS flflSOj 3 6131 IB 

aia(nb)oii mg<& SDHE(na)2i ^aa- asan n ci^e ^:hsi eiExiiadDoii sME(na)si yaa 
asaoi □ *i a oil ^chm(15)oi ¥*ia *asa!E(i5a)^i g^afe «ns^nH@(i3a)j]i. a^^oii ?iziaoi aiwi^ ^ 

CHB(16) Efe DI3IILISAHSE ^ CH g( 17 ) 0 | #OMgi!E(15a)3f C140H IS9b X1l2S^DHa(13b)ES ^413 

CI. 

SE&. H1S2!313)lfe »1S^DH@(13a)& &OI ^3H3 S2| 413011 #CHS(15)0I J20l^ ¥«m #CHSg«E(15a)^1 52 CHS 

g^aci. 

4131 fll2^Aiaite *CHS( 15)0)1 °im 21 ¥9X13) B1?)U, 2l¥eX)2| 2.^01 SI 9 ¥011 4= 21C1. 

41312) ss ?4is gife s ^ssi ni24!Aiaio)i tag gEii) uixioiioi nH9 xia fli2Esss 4i3i »n^Aiaia sasici 



oi4ioiiAH ase- b)a soi, s sschi 21 » ^eis ui xi 01101 nHsixife smsi iwsixioii ci4=3Ha a§ ^issie^ 911 01 
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id &EH011/H wel jumxw^m oigsicx msixis =?&®°z»a. nasi s§°s cf4oiisi nn3ixis {§^moi «s<y^oi 
gf^an m^si^s aa» 4= asm, ^sa^ioi ^sieies h^es^oi ;>^oi;2. sshsi saiois hhsixim s>* 
qi Aigsife sissoig nas. o\mm ^ sife s^;>i 91a. 



(57) g?2l Btff 

1. aeoii ci^hsi siihe:>i §aaoi seaiejoii si8H nsoi aas 4ohsi yExnsa; &j\ a si ggoy 
ah asm s?ss sum, kg % ai^oi ^fes* ££@ ssichsk ^pi gaioisi &eoii nHayaoi 4ohsi be 
si a si suheb ahs eaeta oiaa 3 #qoii ci^jhsi *chs§he:>i ssa s^nnea; &pi gaiom s^imesi 

&S0IIAH #31 £CHMg«E:>l ki£l£s fggb if CH 0^321; 2| ^CHMeHEOII ¥^3fe Q^JH°i 
a SI Sfe gEIU dl XI (HI 01 HH3IXI. 

2. m isoii aiCH ah , &d\ s^mea ssnhi ?ixiacH 401 siihesi ^ea 2^ 2192 &eoii ^chmoi 
¥*n *ch§s<e:>i- 040H i^afe »n3^nH@a, a^^oii ?ixisioi aioh^ ^chs e*= oi3iiu§AHse ^chsoi 

SSEIb ^CHSSHE^I a40H ggSfe *H23^nil@2£ ?SB 51 S ^S2S Shfe gEIS HI XI CHI 01 HH3IXI. 

3. a^3n°i ejEflisoi gga sioidisi &aoii asm asss ®= mz\o\m essih, &oi #aicng tg 

a; Aj^ohOI SIWESJ ESAI3lfe E+^l £f : 40 1 S£|CHS| &SCHI Q40HS1 S^HH§!S i*f §J ±J^0(, &3| Q 

4ohsi eiEmsoii §g@ siihes ahs aasa oisa 3 &aon #cneoi ¥^ v i ^chsshes ci^oh sssife e 
g^nnae ssspi asioi saoia- s^imesi aa§ ^Qoiias ess ^^ssoii sisioi 

^CHgSHESJ fe'Si ESAI3lfe B3I2I: 4^1 ^CHSSIESI 4J2CHI ^CHSS 5J»S^8K« ^. 401 01 

S| §Bai2JS ^EIS Ul XI CHI 01 HH3IXIB SSSfe B3II2I £AH£ ISEIb 2i fS2S Slfer gEIS 01 XI CHI 

oi nn?ixisi msgfg. 



£2 



£0/ 




£&2a 



5 



4c 



T 



4c 



la 



£&2b 





6 




£&3a 




£S3b 



16,17 




— rxx 

15a 11 Ha lib 15a U 12 15a 



£ZB4a 




£&4b 




JE&4c 




JEB4d 



8 



15a 



13b 




13a 15a 

mm 



15a 



j}««««<^ 




11 11a lib 



r — 



11 12 



13b 



15a " 13a 15a 



15a 



13b- 



11 11a lib 



11 12 



13b 




15a U Ha lib 15a " 12 15a 



£&5 



9 




10 



